HIV-associated neurocognitive disorders (HAND) still occur in approximately 50% of HIV patients, and therapies to combat HAND progression are urgently needed. HIV proteins are released from infected cells and cause neuronal damage, possibly through mitochondrial abnormalities. Altered mitochondrial fission and fusion is implicated in several neurodegenerative disorders. Here, we hypothesized that mitochondrial fission/fusion may be dysregulated in neurons during HAND. We have identified decreased mitochondrial fission protein (dynamin 1-like; DNM1L) in frontal cortex tissues of HAND donors, along with enlarged and elongated mitochondria localized to the soma of damaged neurons. Similar pathology was observed in the brains of GFAP-gp120 tg mice. In vitro, recombinant gp120 decreased total and active DNM1L levels, reduced the level of Mitotracker staining, and increased extracellular acidification rate (ECAR) in primary neurons. DNM1L knockdown enhanced the effects of gp120 as measured by reduced Mitotracker signal in the treated cells. Interestingly, overexpression of DNM1L increased the level of Mitotracker staining in primary rat neurons and reduced neuroinflammation and neurodegeneration in the GFAP-gp120-tg mice. These data suggest that mitochondrial biogenesis dynamics are shifted towards mitochondrial fusion in brains of HAND patients and this may be due to gp120-induced reduction in DNM1L activity. Promoting mitochondrial fission during HIV infection of the CNS may restore mitochondrial biogenesis and prevent neurodegeneration.
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Introduction
The number of human immunodeficiency virus (HIV) cases has increased to over 34 million individuals worldwide (Brun-Vezinet and Charpentier, 2013). Combined antiretroviral therapies (cART) have increased HIV-positive patients' life expectancy (Samji et al., 2013) ; however, HIV-associated neurocognitive disorders (HAND) have become more prevalent or remained at the same levels (Bingham et al., 2011; Clifford and Ances, 2013) . HAND severity varies from deficiencies that do not affect daily living, asymptomatic neurocognitive impairment (ANI), to a more severe neurocognitive diagnosis known as HIV Associated Dementia (HAD) (Tozzi et al., 2003) . Despite much effort to understand the causes of HAND, therapies targeting the specific mechanisms leading to the neuronal degeneration in HIV-infected brains are unavailable.
Multiple mechanisms of neurotoxicity appear to be at work among individuals with HAND, including HIV activation of apoptotic pathways (Kaul et al., 2001) , dysregulation of calcium homeostasis (Lipton, 1994; Nath et al., 2000) and oxidative stress (Nath, 2002; Norman et al., 2008) . Altered mitochondrial biogenesis (fission and fusion) is implicated in multiple neurodegnerative disorders, such as Alzheimer's and Parkinson's Disease (Deng et al., 2008; Wang et al., 2009 Wang et al., , 2013 . Mitochondrial fission is dependent upon the GTPase dynamin-related protein (DRP) 1, and is crucial for regulation of mitophagy as well as general mitochondrial distribution (Taguchi et al., 2007) , allowing mitochondria-organelle-contacts, Ca + regulation and ATP supply to distant regions such as axonal and dendritic synapses in neurons (Berthet et al., 2014; Dickey and Strack, 2011; Li et al., 2004) . DNM1L activity is
